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@ Clock distribution control circuit for conserving power in computer systems. 



@ A NAPNOP circuit for decreasing energy con- 
sumption of all or a portion of a microprocessor 
based system which includes a delay circuit for 
inhibiting or slowing the output of the system dock 
pulses for a variable length of time equal to a 
multiple o1 N clock pulses where N is a positive 
integer. The NAPNOP circuit has an input element 



for inputting a STARTNAP signal which begins a nap 
period during which ttie system dock pulses ar 
inhibited or slowed, a clock input device for provid- 
ing a plurality of selectable clock pulses as inputs to 
the delay circuit for controlling ttie operation of the 
computer system, and a gale element for tenninat- 
ing the nap period. 




1 



EP 0 655 673 A1 



2 



BACKGROUND OF THE INVENTION 
Field ot the Invention 

The present inv ntion relates to the field of 



and energy conservation In AC electrically powered 
microprocessor based systems sponsored In part 
by environmental and economic concerns and the 
need to reduce heat generation in microprocessor 
5 based systems, the circuit according to the present 



computing systems, and aior particularly, micro- 
proc ssor based systems, having improvements in 
n rgy conservation by decreasing the amount of 
lectricity used or extending the battery life of a 
batt ry operated system. The invention also serves 

"tol^aUcelieal-W^^^""^ 
ergy which can allow greater system reliability and 
reduced requirements for air flow. fans, or other 
cooling methods. 

Discussion of the Related Art 

In this Invention, the NAP refers to a short wait 
period during which power savings are achieved by 
reducing the number of system circuit elements 
that are clocked or that are clocked at full speed, 
since ctock frequency Is proportional to power con- 
sumption. 

The NOP function commonly used in computer 
systems today derives its name from a no-opera- 
tion function. This instruction allows the executton 
of a no-operation state in order to create a short 
time delay. Most microprocessor based systems 
today provide some type of NOP function whfch 
only serves to create a piace holder in the proces- 
s r instruction queue or to implement a fixed 
length short delay, m a typical microprocessor 
based system, the clock to the system remains 
fully active and the system power remains at peak 
levels during a NOP function. 

In prior art systems, computers or micropro- 
cessor based systems have typically had to ex- 
ecute large numbers of NOPs or other types of 
dummy instructions to provide for delays of longer 
than one instruction cycle. One common problem 
with this type ol methodology was that It suffered 
from large speed variations when the same pro- 
grams were run on processors having different 
execution speeds. 

In addition to a NOP function, another method 
commonly used to effect a wait perioo is to pro- 
gram a system timer or clock function to trigger an 
interrupt with an appropriate delay. However, this is 
substantially more complicated, requires additional 
system resources, and still requires that peak pow- 

— er be used needlessly . — ■ 

Typically, power wasted in a system while In 
general use or during me execution of an operation 
intended specifically to do nothing has not been an 
issue as little or no consideration has previously 
been giv n to the power consumption of the sys- 
tem. With the desire for extended battery life in 
hattprv on^ratftd microoroc ssor bas d svst ms 
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invention ov rcomes the lor g ing drawbacks uf 
th conventional systems. 

SUMMARY OF THE INVENTION 

Accord i ng l y , o ne obje ct o f the pre s ent i nven =^ 



tion is to provide a novel circuit that creates and 
implements a NAPNOP function, which is used to 
slow or delay the output of the clock signal to the 

16 system, or a portion of the system, in order to 
thereby reiduce overall power consumption and 
heat generation off the system. The NAPNOP would 
also create a wait period, much the same as a 
NOP has done Wstorically. but with more flexibility 

20 and accuracy on duratiori. The NAPNOP can be 
triggered either by a s^ 
hardware upon the detection of system conldition, 
such as specific intenupb. software iristmctions, or 
code sequences. Each trigger produp^ a NAP 

26^ period, that is. a wait period during Which oower 
savings are achieved Dy siowino or delayina the 
Clock to all or a portion ot tne svstem. 

This NAPNOP function can be used or trig- 
gered either in software or hardware form when- 

30 ever it is detemnined that the system or some 
portion of the system is not invoked m useful 
activity, in order to create power savings without 
sacrificing system perfomrtance. 

A NAPNOP couki also be used to slow the 

35 clock signal when the system is involved in useful 
activity thus saving power and re0ucirig heat gen- 
eration while degrading perforrKairk?e.^^^ use of 
the NAPNOP would be warranted when ot^ 
conservation was deemed more important than per- 

40 fonnance. for instahw to prolong batt^ life when 
battery recharging would not be possible for an 
extended period- Or. such use of a NAPNOP might 
be warranted It the tradeoff between performance 
loss and energy or heat savings seemed reason- 

45 able. For instance, a 10% loss in performance 
— — migh t be tule r ated to ga in a te n f ol d i ncre as e In 
battery life. 

The NAPNOP allows the reduction in system 
power consumption to extend battery life In battery 
50 operated microprocessor based systems or to re- 
pow ^rmnfiiimption In AC powered mic ropro- 



cesser based systems, which can result In a sav- 
ings in energy bills and reduce harmful eff cts f 
energy generation and dissipation on the environ- 
55 ment 

Anoth r eHect of the NAPNOP function is to 
reduce h at gen rated by the mteroprocessor 
bas d system. As microprocessors and th ir en- 
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compassing systems contain increasing numbers 
of circuits and operate at high frequ ncies. heat 
gen ration becomes more problematic. By reduc- 
ing wasted energy, heal generaUon is r duced. 
Since the eHects of heat can be harmfui to systern 



lectronics. a reductoor\ in iwai ye neidUu.. umi al 
low greater reliability. In addition, a r duchon in 
heat can allow the removal of cooling devices such 
as fans and heat sinks, or a reduction or elimination 
of requirements for cooling air or liquid flow or the 
1imliiation-x»f-th8fm8l-measuring-devicesjJsed_ta 

provide feedback on extreme heat conditions. 

In order to achieve the above and other ob- 
i cts the present invention includes a NAPNOP 
circim for inhibiting or stowing the output of system 
clock pulses. This circuit includes a delay circurt 
tor preventing the output of the system ctock 
pulses for a variable length of time equal to a 
multiple of N clock pulses where N is a positive 
integer. The NAPNOP circuit has an input element 
for inputting a STARTNAP signal which begins a 
nap period during whfch the system ctock pulses 
are prevented from being output from the delay 
circuit. The NAPNOP circuit also includes a clock 
input device for providing a plurality of clock pul^ 
as inputs to the delay circurt for controlling the 
operation of the computer system, and a gate 
element for terminating the nap period and permit- 
ting the ctock pulses to be output to the computer 

^^^STa preferred embodiment, the NAPNOP dr- 
cutt includes a plurality of series connected flip 
flops, each of which delays the output of the ctodi 
signal by one ctock pulse. Therefore, the period of 
time for delaying the output of the clock signal to 
the computer system can be set to any desired 
value based on the number of series connected flip 
flops emptoyed. A STARTNAP signal is used to 
trigger the onsW of the delay period dunn^ which 
the output of the final flip flop of the series connec- 
tion is inhibrted. An additional gate etement is pro- 
vided for immediately ending the nap period if. for 
example, during a nap an intemipt or other activity 
input command is generated. As an example, a 
keyboard input couW generate such an interrupt 
T l w NA P NOP function a ccor d in Q t o the i nven- 



power consumed. This provides for great r system 
reliability, and a reduction In the amount of cooling 
n eded. This allows for mor compact computer 
enclosures as the amount of air fkm for cooling 
6 purposes is not as critical. Also, the NAPNOP 
c i rcuit occord i ng to the inventi o n may hut nnnd not 



TO 



diminish tt> system performance in order to 
achieve its power savings. 

ppicp nPSCRIPTlON OF THE DRAVyiNGS 



A more complete appreciation of the invention 
and many of tiie attendant advantages theieol will 
be readily obtained as the same becomes better 
,5 understood by reference to foltowing detailed 
description when considered in connection witii tt» 
accompanying drawings, wherein: 

Rgure 1 represents a specific embodiment of 
the NAPNOP circuit according to the present 

20 invention; and 

Figure 2 illusti-ates a timing sequence for ttie 
triggering of ttie higWtow states of the various 
elements of ttie NAPNOP circuit shown In Fig- 
ure 1. 

^ DETAILED DESCRIPTION Q P THE PREFERRED 
EMBODIMENTS 

Referring now to ttw drawings, and more par- 
30 ticularly to Figure 1 ttiereof. ttiere is shown one 
embodiment of ttte NAPNOP circuit according to 
ttie present invention. The I^PNOP circuit shown 
in Figure 1 provides a mettwd of Implementing a 
short time delay function white at Mne same time 
35 saving power. The NAPNOP circuit acc^lng to 
tt>e invention operates by providing several real 
time delay options which can be tiiggered by soft- 
ware instructions, for example. These delay options 
couW typically be anywhere from nanoseconds to 
40 hundreds of milKsecbrids. Furtiier. ttiis circuit couW 
be implementedieittier internally the proces- 
sor itseH or externally within some type of system 
controller. The nap period couW be triggered by a 
system activity ttiat indicated no useful activity was 
45 being performed or IridiMled that a toss in pertor- 
mance was reasonably warranted; Additionally, ttw 



IIIV i^f-»i i'w. - ^ 

tion provides savings in power during nap periods. 
H also permits a mae exact timing of delay periods 
and alldWs for rhore flexibility in ttie triggering or 
ending of delay periods. The NAPNOP is also 
eftecti v i" rfidiicinQ power consumptio n and ex- 
tending battery life In battery operated computer 
systems It is furttier effective in reducing power 
consumption in AC powered computer systems so 
as to reduce ttie nergy consumed by desktop 
systems. In botti batt ry and AC powered systems, 
tiw heal generation of tiie syst m.wouW also ,be 
,«rt..r^ « mnseouence of tn r duction in 



■ IIOII»»0 , . 

nap period could be triggered by a software 
NAPNOP command. The NAPNOP could be imple- 
mented to create a fixea. ]nme meiay OL-CDUld be 
so implemented to allow a user time delay or.couW be 
Impiememeo ro aiiow a user setectabte ^"^^^ 



In ttie latter case as m u hs w i iuuUi ii w 'U a com- 

mand to select the time d lay woukJ precede ttie 
NAPNOP command. Or. tt»e circuit could be imple- 
ss mented to allow system conditions to select ttie 
appropriate wait pertod in a programmabte configu- 
ration. During tills wail period, ttie system ctock 
coukJ be stopped wittiin ttw mteroprbcessor at tti 
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phase lock loop output of the clock or the micro- 
processor's ckwk could be stopped externally. 

During a triggered d lay. the system clock 
would be stopped within the microprocessor at a 
phase lock Innp (PI I ) Qiltput ot the dock. Similarly, 
other system ckwks. other d vices, or other parti- 
tions f the system circuitry couW be powered 
down during this delay in order to save additional 
pow r. A feature of the NAPNOP circuit is its ability 
to f>vi« or terminate the delay period immediately 
upon any type of system interrupt or activity. Ex- 
ampl s f system interrupts or activities that could 
t rminate the NAPNOP Include standard system 
interrupts as well as any special purpose interrupts 
such as system management Internipt (SMI) or a 
non-maskable interrupt (NMI). This ensures that 
ther is no delay in responding to any significant 
svst m activity. For different situations it is useful 
to provide several options. The NAPNOP circuit of 
the inv ntton could, for instance, exit on interrupt, 
not exH until done, or exit during interrupt or re- 
sume after intermpt H not already beyond its altot- 

^ An example of an application of the NAPNOP 
circuit according to the present invention would be 
for use in a user interface program. For example, a 
program may write infonnation to a video screen 
and then be required to wait some period of time 
while the user reads the screen or waits for an 
input from the keyboard or other interface device, 
before proceeding to write further information. 
Similarty. there are many other situations that re- 
quire programs to waH for various periods of time. 

Another example is during a hard disk read. 
Th program must first request data from the disk 
and then wait for the' disk controller to locate the 
appropriate data and respond, which might take 
s veral milliseconds. During this time penod. it is 
desirable to prevent the output of the system clock 
to the various elerrwnts of the computer system in 
order to consewe system power. The NAPNOP 
function can be used very conveniently for this 
type of delay function. Because it is capable of 
programmable delays that can be much longer 
than a standard NOP and since multiple NAPNOPs 



can be strung together, any desired delay time 
period can be created. A NAPNOP circuit is more 
convenient and flexible in providing timing delays 
than conventional NOP loops. A conventional NOP 
loop woukl have multiple dummy instructions 
where the only purpose Is to wh time. 

The NAPNOP circuit shown in Figure 1 in- 
cludes a multiplexer 10 having a plurality of inputs 
provided with clocks of different frequencies. For 
xample. a two bit NAPSEL signal is used to s led 
anyone of four chxk frequend s. which ar used 
to establish the delay period of the NAPNOP. 
MAOCPi n anH NAPSSF1 1 woliW tvnicallv be dnven 



from outputs of programmable register bits. 
NAPSELO and NAPSEL1 are gated Into a mul- 
tiplexer wWch could select, for example. 8. 128, 
2000 or 32.000 Hertz ckjck signals. The selected 
5 ckx:k then serves as a B input to OR gate 30. H the 

A input is low or "O'^ then the B signal, or equiv- 

alently. the clocking signal, is passed as the input 
to the series of three flip flops 40, 50 and 60. It 
shouM be noted that the inverter on the output of 
10 the OR gate 30 and the inyerter on each of the 

cl ock inpu ts to the three lliprflops-will-cancel-eaeh 

other. On the other hand. H the A signal is high or 
"1" then a constant "1" is passed as the input to 
each of the three flip flops and the clocking is 
}6 essentially stopped. The data Input to the flip ftop 
. 40 is always pulled high or "1". The output of flip 
ftop 40 and ffip flop 50 are used as the inputs to 
flip flop 50 and flip flop 60. respectively. The output 
of flip ftop 60 then serves as the A input to OR 
20 gate 30: In this implementation, any one of four 
input signals may serve to set all three flip flops. 
The four signals in this case are INTR (an inter- 
rupt). ACTIViTYA. ACTiyiTYB. or a RESET signal. 
A(JTIVITYA and ACTIVrriTB couki be any activity in 
2S the system derived from a set of complex functions 
or from an input condition. All four conditions are 
gated through OR gate 30 and any one of the 
signals being active or high wouW cause this set 
condition to be met. It should be noted that the 
30 inverter on the output of the OR gate 20 and the 
inverter on the "8" temninal or set Input to the flip 
flops serve to cancel each.other out 

A STARTNAP signal is used to reset the three 
flip flops 40. 50 and 60. The STARTNAP signal 
35 couW begin a nap period In-response to a software 
NAPNOP command, a string of software com- 
mands suitable for replacement with a NAPWOP. or 
in response to a system activity IncluiiJlpQ detection 
of lack of useful system activity. Any number of 
40 system activities could be used to trigger a nap 
period depending on me system application, im- 
plementation, or conditions. The STARTNAP sig- 
nal, therefore, begins the nap period because the 
output of the flip flop 60, or 03. is equal to the 
45 input of OR gate 30, i.e.. signal A. With signal A 

pulled low by the reset acti on of STARTNAP. the 

clocking of Input B is the clock input to flip flop 40. 
The STARTNAP signal is inverted by inverter ele- 
ment 70 which serves to cancel the inverter on the 
60 reset terminal of the flip flops. The SLOWOR- 

STOPOLK s ig na l is th e inver s e of Q3 (or si gn al A) 

and goes high with the high state of the START- 
NAP signal, the Input to flip flop 40 is always 
pulled high and therefore, presuming that a clock 
55 signal has been selected by the multiplex r 10. th 
output of flip flop 40. Q1, goes high at the first 
rising dge of the clock input B. Th input to flip 
fk)0 50. D2. eauals Q1. With th input to flip flop 
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50, 02. now high, the output. Q2. goes high on the 
next rising dge of the clock signal input B. This 
output. Q2. is qual to the input of flip flop 60. D3. 
With the input of flip flop 60. D3. now high, the 
output Q3 is pull d high at the next rising edge of 
th clock. The SLOWORSTOPCLK si gn a l is th e ■ 
inverse of Q3: it is pulled low thus ending the nap. 
Without an intenrupt or activity triggering the set 
condition from OR gate 20, the nap is a multiple of 
three clock periods. H should be noted, however, 
that the nap period could be set to be any desir- 
able number of clock pulses simply by adding or 
d leting one or more of the series-connected flip 
flops If any of the four set conditions input to OR 
gate 20. i.e.. the INTR. ACTIVITYA. ACTIVITYB. or 
RESET are active, the flip flop outputs. Q1, Q2 and 
03 would all be pulled high. This sets the signal A 
to a "1" or a high state and stops the clocking 
action by blocking signal B, With 03 high, the 
SLOWORSTOPCLK signal is low. thus not allowing 
a nap. Thus, the nap can be prevented or ended 
immediately by virtue of some interrupt or activity 
signal. 

By using the multiplexer 10 to select one ot the 
plurality of different clock pulse frequencies, the 
present invention allows for further variations in the 
length of the nap periods by selecting a different 
input frequency clock pulse. As such, the present 
invention provides two ways of delaying the output 
of a clock signal. i.e.. by adding more cascade- 
connected flip flips or by choosing a clock pulse 
signal having a lower frequency. Also, the length of 
the nap can be changed at any time by the action 
of one or more different activities or other interrupt 
signals which would immediately end the nap. 

The timing sequence shown in Figure 2 will 
now be described with respect to the inputs and 
outputs of the various elements of Figure 1. As 
shown, a clock signal B is selected from the mul- 
tiplexer 10 by the input signals NAPSELO and 
NAPSEL1. This clocking signal B will be output to 
the inputs of each of the flip flops 40. 50, 60, the 
output 03 of flip flop 60 will be T and therefore, 
the input signal A will also be "1 As can be seen 
from Figure 2. when the STARTNAP signal goes 
high, tho output of fli p flo p 40. 01 . wi l l go l ow 



third flip flop 60 finally goes high again, the 
SLOWORSTOPCLK signal will then r turn to the 
low state and the clock will again be output to the 
computer system. Therefore, the delay period, i.e.. 

5 the nap period, will be equal to a value of thre 

succes si ve cloc k p u l ses , corre s ponding to the — 

three successive flip flops 40. 50 and 60. How v r, 
a number of additional flip flops could be similarly 
connected in order to further extend this delay 

70 period, or fewer flip flops could be used in order to 
reduce the delay period. Also, by selecting one of 
a plurality of different clock frequencies, the delay 
period could be further varied. 

It should also be noted that if an activity of 

16 appropriate type occurred such as to drive signal 
Y1 low, at any point during the nap period, this 
would immediately temiinate the nap by forcing 
signal "SLOWORSTOPCLK" back low while simul- 
taneously forcing all flipflops back to their idle state 

20 which is with their O outputs high. 

Obviously, numerous modifications and vari- 
ations of the present invention are possible in light 
of the above teachings. It is therefore to be under- 
stood that, within the scope of the appended 

25 claims, the invention may be practiced othenwise 
then as specifically described herein. 

Claims 

30 1. A circuit for inhibiting clock pulses from being 

output to a microprocessor based system, 

comprising: 

means for accepting a software controlled 

signal indicative of an amount of time for which 
35 said ctock pulses are to be inhibited from 

being output to said microprocessor based 

system; 

means for inhibiting said clock pulses for 
said amount of time; and 
40 means for providing a shutdown signal for 

the powering down of at least a portion of said 
microprocessor based system. 

2. A circuit for slowing or inhibiting the output of 
45 clock pulses to a microprocessor based sys- 
tem for a specific period of time, initiated by a 



because the STARTNAP signal will reset flip flop 
60 so that the output 03 is zero and the SLOWOR- 
STOPCLK signal goes high, thus starting the nap. 
As can also be seen from Figure 2. the outputs 02 
and 03 of flip flops 50 and 60, respectively, will 
also go low at the beginning of the nap. i.e., the 
point at which STARTNAP goes high. However, 
upon the beginning of the next clock cycle, the 
output 01 will again go high, but the outputs 02 
and 03 of th next two flip flops will have to wait 
one and two additional ctock puis s. respectiv ly. 
before thev a back hiah. At the point when the 



specific trigger condition, comprising: 

a delay circuit for preventing the output ot 
said system clock pulses for a variable length 
50 of time equal to a multiple of N clock pulses 
where N is a predetermined positive integer; 

means, coupled to said delay circuit, for 
inputting a first signal which begins a nap 
period during which said system clock pulses 
65 are prev nted from being output from said 
delay circuit to said microprocessor based 
system; 

ctock input meanis, coup! d to said delay 
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circuit, for providing a ciock pulse signal as an 
input to said delay circuit which lunctions to 
control the operation of said microprocessor 
based system; and 

gate m ans, coupled to said delay circuit. 



11. A method for delaying a clock pulse signal 
from being output to a microprocessor based 
system, comprising the steps of: 

providing a clock puis signal of a pre- 
5 determined if quency as an input to a d lay 



for applying a second signal to said delay 
circuit In order to thereby temninate said nap 
period by permitting said clock pulse signal to 
be output from said delay circuit to said micro- 
processor based system. 

3. The circuit according to Claim 2. wherein said 
clock Input means comprises: 

means for selecting one of a plurality of 
different frequency clock pulse signals, each of 
which includes a plurality of synchronous clock 
pulses. 

4. The circuit according to Claim 3. wherein said 
means for selecting one of said plurality of 
different frequency clock pulse signals com- 
prises: 

a multiplexer. 

5. The circuit according to Claim 4, wherein said 
multiplexer includes a plurality of first inputs 
for receiving said plurality of clock pulse sig- 
nals and at least one second input for deter- 
mining the frequency of the clock pulse signal 
which will be output to said delay circuit. 

6. The circuit according to Claim 3. wherein said 
delay circuit comprises: 

a plurality of series-connected flip flop ele- 
ments. 

7. The circuit according to Claim 6, wherein said 
plurality of flip flop elements equals N in num- 
ber. 

a The circuit according to Claim 7, wherein the 
output of the nth flip flop element is applied as 
an input to said delay circuit in order to control 
the input of said selected clock pulse signal to 
the first flip flop element of said N series- 
connected flip flop elements. 



arcuit; 

inhibiting said clock pulse signal from be- 
ing output to said microprocessor based sys- 
tem for a variable length of time equal to a 

10 murtiple of N clock pulses where N is a pre- 

determined positive integer; and 

terminating said step of inhibiting said 
dock pulse signal from being output to said 
microprocessor based system upon the ap- 

is plication of an external signal to said delay 

circuit. 



12. The method according to Claim 11, wherein 
said step of providing said clock pulse signal 
of predetermined frequency as an input to said 
delay circuit comprises: 

selecting one of a plurality of different fre- 
quency clock pulse signals for input to said 
delay circuit. 
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9. The circuit according to Claim 8, further com- 
prising: 

a gate circuit which receives, as a first 
input, the selected clock pulse signal, and as a 
second input, the output of said nth flip flop 
. element. 

10. The circuit according to Claim 9. wherein said 
selected ciock pulse signal is output from the 
delay circuit when the output of said nth flip 
fk)P lem nt goes high. 



ia The method according to Claim 12, wherein 
said step of providing said ctock pulse signal 
of predetermined frequency as an input to said 
delay circuit further comprises: 
30 inputting a plurality of different frequency 

dock pulse signals to a multiplexer which re- 
ceives at least one additional input signal for 
determining the ctock pulse signal to be input 
to said delay circuit. 

35 

14. The method according to Claim 11. wherein 
said step of inhibiting said ck)ck pulse signal 
from being output to said microprocessor 
based system comprises thei step ofc 
40 inputting a second external signal to a first 

drcuit element of said delay drcuit wWch pre- 
vents the clock pulse signal from being output 
to said microprocessor based system. 

45 15. The method according to Claim 11, wherein 

said step of inh i biliny said clo c k p u lse sign a f- 

from being output to said microprocessor 
based system further comprises the step of: 
maintaining an output signal of said delay 
50 drcuit in a stale which prevents the output of 
clock pulses to said microprocessor based 
system. 



16. The method according to Claim 15. wherein 
55 said step of maintaining said output signal of 
said delay circuit in a state which pr v nts the 
output of clock pulses to said microprocessor 
based syst m comprises the steps of: 



\ 
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maintaining the output of the nth fl.p flop 
element of N flip flop elements included in said 
delay circuit in a state which prev nts said 
clock pulses from being output lo said micro- 
processor based system. 



17. The method according to Claim 16. forth r 
comprising the step of: ^ . . , « 

applying a first high signal to the input of a 
first flip flop element of said delay circuit dur- 
ing a first clock pulse of said clock pu se 
signal, applying a second high signal to the 
input of a second flip flop element of said 
delay circuit during a second clock pulse of 
said clock pulse signal and applying a third 
high signal to the input of a third flip flop 
element of said delay circuit, thereby causing 
said ctock pulse signal to be output frorn said 
delay circuit to the microprocessor based sys- 
tem. 

ia A circuit for delaying a clock pulse signal from 
being output to a microprocessor based sys- 
tem, comprising: 

clock input means for providing one of a 
plurality of clock pulse signals having different 
frequencies to an input terminal: 

means, coupled to said ctock input means, 
for selecting one of said plurality of clock pulse 
signals on the basis of predetermined inforrna- 
tion concerning the length of the detey of the 
output of the clock pulse signal to the micro- 
orocessor based system; and 

output means, coupled to said ctock input 
means for outputting said selected one of said 
plurality of clock pulse signals to said micro- 
processor based system. 

19. The circuit according to Claim 18. wherein said 
ckwk input means comprises a multiplexer. 

20. The circuit according to Claim 18. wherein said 
means for selecting one of saW plurality of 
clock pulse signals comprises at least one 
external signal which is input to said clock 

input means. 



pulse signals on the basis of predetermined 
infonnation concerning the length of the delay 
of the output of the clock puis signal to the 
microprocessor based system: and 

outputting said selected one of said plural- 
ity of clock pulse signals to said microproces- 
Utr based system. 
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23. The method according to Claim 22. wherein 
said step of selecting one of said plurality of 
clock pulse signals comprises the step of: 

inputting an external signal to a muHi- 
ptexer. 

24. The method according to Claim 22. wherein 
said step of outputting sakJ selected one of 
said plurality of ck)ck pulse signals comprises 

the step of: . . , 

outputting said selected clock pulse signal 
from a flip flop element to said microprocessor 
based system. 
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21. The circuit according to Claim 18. wherejn said 
output means comprises at least one flip flop ^ 
element. 

22. A method for delaying a clock pulse signal 
from being output to a microprocessor based 
system, comprising the st ps of: 

providing one of a plurality of clock pulse 
signals having different fr quencies to an input 

^""iino one of said plurality of clock 
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